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PROJECT OBJECTIVE

MATERTALS HANDLING STUDY (NON-DIGITALLY STORED DATA)

1. INTRODUCTION.

1.1. Purpose. This document conveys the background, concept, and scope
for a Government sponsored study program to improve the handling of non-
digitelly stored information and materials used in the NPIC imagery e;ploita—_u

“tion process.
1.1.1. For the purposes of this document, the words "information,"
"material," and "data" are intended to mean that "information," ”material "
and "data" which is not suitable for digital processing, storage,vﬁnd retr?val
76 fo emlot Clrb Celomecbics L Htriznnr

/lIndexes to this "information," "material,"” and ”data%‘wvll be malnta ned in

174 i
| digital form on the Center s ceizZiiﬂgomnuter complex, iﬂzZ§tgyﬁ ’4L26L°ﬂ fé;
‘, -t

| el éf?m £

fégﬁau/ tcx}:szf /4/'4@f79££;
Thls prOJect is to con51d r all i magery sens ¢ systéms which ¥ -

may be ultlmately photographically recorded as well as all non- dlgltal jv;fzfo
| collateral data such as maps, briefing aids, etec.

1.1.3. The proposed study project is to enable management to

determine the most effective meuhods of generating, storing, reur1ev1ng

R arcqﬂ
and utilizing non—dlgltal“fnformatlon in the imagery exploitation process.

A
1.2. Background. Current and anticipated increases in the volume of )
g notll A M cy WM&A@?W %%awn«\.d T, Cm % -
1magery and coliateral data inputs to NPIC heeessttatés more rapid and . ‘\‘“iffgifk;u

N efficient methods .0F -sgreend andllng, storlng, ubdatlng, and accessing

e M;’{f{)
thesa’ materlalq-mgr “1g cur ently esblmated that there are between 1,000,000
and 2,000,000 separate items on hand, e.g., (1,250,000 maps and charts; 75,000
reports; 20,000 books and magazines; 50,000 to 100,000 other miscellaneous

indexes and files; and in excess of 150,000 photogranhs)[%ed undeterninate

number of Whlch exist in random "chip" foréag The manual methods used to

Y<produce, store, retrieve, control, and transport these items are unwieldy

-
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. and time consuming. ome form of automation 4 T0 handle those MAterials ‘

=#ew. Future increases in the volume of acquired imagery and supporting <2g%$
AHelive /ET#-%««.-'-; Strecmbonss, OF prege b frrocegdiong
data wil;F:;:;ssi%aée“a’§ubs'an ia i 2 < }§f?&?ié—&ﬂdpﬁiffffé£$ 1::
7 Ll
vu%iiization—eﬁ—pecple_and;ma%e%éai—is~%0—%e—maiﬁtainﬂﬂnf/bf specific importance
; .
3¢ this process is the unit of cut film or "chip." In addition to its use

and implications as an information storage and retrieval medium, K% is
extensively used in the interpretation proqess. Reconnaissance imaggry is
normally photographically recorded (ia either its original or secondary form)
and initially interpreted in the roll film mode; however, specific areas of
interest are normally cut from the roll film fozgurther, detailed analysis
and for future rgfgr?nce. The'use of these photo chips simplifies film.
handling%%?g%iééEg;%ggég§§f§§25§234§§§g;gééi?@é%Ngequires the viewing of
stereoscopic pairs, and a’lows the use of more convenient, simpler, and
higher cuality optical instruments than are available for viegzng roll film.

“Althouysn many‘ro%l film stereovigwers have been deva’%;ed 1 ot 1
L4 AELES Lo, DT s d2¢ﬁ¢éf E Vv bt C

%%mpare facbrably"h optical «qualify, humg: g¢ngimeering/f and”cost effective-

A A
i Ga Goe as) g&%‘z,f,gy/ 7/ -
wexx—with _th ‘stereoviewers i ;

the interpretation of photo
-chips. Furilermore, only one interpreter at a time can use a roll of film,
even' though 1t may contain numerous targets, whereas the chips can be dis-

ILLEGIB |
tributed to any number of interpreters. In addition to 'E'/C/hips k.\:rhich are

used for imagery analysis, there are Daia_BaseQEﬁ;ps which are used for

L

or comparison (ground photography, *

—

reference (maps, charts, mosaics, etec.)

textual infor

previous coverage, tec.), and Co

e S T il W4 o e &--.-_'-:

mation:J(While each type of chip has its unique requirements based on its

use and information content, many individuals frequently think of the different
uses in common because they are all referred to as "CHIPS." The most outstanding

example of this is the frequent misunderstanding of the D.0.D. TOmm X 100mm

Tectical Reconnaissance Chip. This chip was designed primarily for main-
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. faining and upgrading field operation data bases. It was not intended to

satisfy detailed interpretation requirements.E%éreniy-secondary previsions

were-—-madefor—incorporating collateral dataﬂin~%hi8wchi§, Considerable
st

"in house" effort has taken place to date on the use and standardization of

L

chips and this document has gone into the probiem in depth wherérés other
. U

areas of the wm=kxx=z materials handling problem are not as well understood

and therefore are not discussed to the same depth herein. However, all

phases .of the materials handling problem must receive equal consiéderation.

RN P

2. CONCEPT. >
4"-6)"-”‘ it

2.1. igggggggs The planned study program will encompass the identified
problem areas, identify additional problem areas through the investigation
and analysis of current procedures, and make recommendations for possible
detailed alternate solutions and for the establishment of practical and
feasible future automation levels. Ultimately, the results of this study

will be used to develop and install appropriate instrumentation and pro-

..... - ——

cedures to minimize the problems in handling material and data. .o
o ST

following separate but interrelated phases and tasks. Proposals solicited

hereunder are to be restricted to the tasks outlined in Phase I(Paragraph

A

L
|

k

\

|

F (2T2.,,Scope. The total program, as enviéioned, will be divided into the
\/M()"’”h —

~ 2.2.1 and 2.2.2) and Phase II (Paragraphs 2.2.3). Phase III (Paragraph

2.2.&7/53 included as a matter of information and as an aid in developing
the material required under Phase I and II.

| .
| . bln//
[ : 2.2.1. Phase I, Pas®n. The contractor is—expected—to

thoroughly investigate, review, and anglyze current procedure§ for handling

1 ' e O Gy S A lght
material and data within NPICT determihe the requirements for’ such material
}U jaf‘(mf &4&. I‘Znot"'wif _
Linte—tnen dldng. —

M
andd(ataﬁand generate & conceptual plansfor_a'systemsto adte
4
Lot o .
_/bbu/&wmd‘rﬁ »%) 3 /ijtuﬁu/%ﬂﬁ(;&j,%
7ZﬁTQJ17_L)€;‘ ' v )
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M
pr:e-b%ems—a—n—-thl—s——m. ~The conceptual plan should 1nclude solutions to

regoirenfy
materlal and data handllng_pinehitems identified during the 1nvest1gd,tlon

the following

problems areas?

(a) Means of improving access to, updating, and distributing textual

collateral data.

(b) @ﬂ;thodﬁfor selecting, controlling, retrieving, reproducing,

8 and disseminating-e@ﬂﬂ:a 5 —phetography. to 3 derived from previous
coverage, TNCTUAITE ZYouTd o5 wekt—aswerdied , STAT
photographyye. .

M}"—m

(¢c) A method for storing, retrieving, and displaying maps)m& charts in

vsupport of the photographic interpretation effort.

i . .( ”u ﬂ §'
WV (55 Tec igues for automatlcally producing, updatlng, storing, retrieving, é
‘ ; / Mn:c,ﬁ(/fzﬁ’m @ éﬁ &
» : énd:“)ﬁlsplaylng mission coverage plots,\ UL Tt T—ender—eiie s ﬁ
;‘ ’ ' Sttt e etk e nbandle d iy thecentcal computer colee}_{_}\ . _‘*W,_/"""'/-' - .N‘
e amannd S Q
/ 2l Phase —Lask B.—The ToNtTactor 15 €Xpected to LOOTougily }Y
///r L 3

investigate, review, and analyze current NPIC procedures

¥ producing and
utilizing all.types of chips used for interpre on (as comparea with collateral
material problems delineated under Tg};k , and to evaluate proposed new
collection systems, and, if such aﬁ-‘course is appropriate, to generate a

conceptual plan for a:lj;,..opérational interpretation chip concept which will

improve the eff;ké’iéncy and increase the automation potentia}jf_'% the imagery

explo/j;bafion process. The p»rlmary obJectlve i‘or this task is ¢ determlne

the validity of standardizing the"' -

ipelude—soTUEIons Tp—meking-and.-utitization probléms 1dentitigd—<daring -
2'7.1/ The corchrocdir Mg - ﬂ
he=tnyestrrrirc e

be gulded by the following assumptions.fso” %‘gu. Le ,,‘.‘,,(;‘C;;.
7 .
(a) }Z"hlps _a.ﬁ Feaua_-rai-e.s. a valid P.I. technigue /mem,/roll film

) v — —
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. ’ v
will continue to be required %;P—gﬁEgénibé&&-zea@ggﬁ_gﬁéligégning operatio§7v

(b) Any operational chip-concept derived will be, if accepted, an ’%ﬂz

-

integrated segment of the total imagery exploitation operational plan. “
o (c) Any gggggggkcEpt st be capable of handling all forms of imagery

input; e.g., black-and-white STAT

‘ ‘///‘ mﬁg ;{&. coafdauﬁﬁb r&k*vH‘L‘lWﬂNWﬂa}wﬂ rSTAT -
/
FC:/{'Tf(‘, PD[VYQLS ot L[llf etb 0"\5mcf Dleare. L_Icﬂ 7

;% (d) Any -epeunass: gz chip_ceome must\Make—pyevrs&ens—fbﬁseﬁwiiﬂe Socgﬁfﬁa-

e
2, — i
@@4—time mensuration. Ze b /"“’4”"’4“/ v Ll‘;”i el -’ﬁ

o e W e i e o memae

(e) Initially, a centralized automatic storage and retrxé?&l system -

. is not required for chips intended solely for imagery analy51s (p.I.
A W -

b[# Chip). .

& ]

(f) Initially there will be no external distribution of chips selected

or use in NPIC. o L

2. 2 3 Phase IT, System and Equipment Definition. Based on the

conceptual plag% resulting from the studxé/in Phase I, alternate proposed

sqéé;;%qwill be developed and evaluated. | Since Phase—F-—Taf B_are.

—eventuglly intimatelympela%ed;M?haSE“TT”will*treaﬁ~thamwaswongw;nteg%a%e&”ﬁﬁ%i]
The report on this phase will include a thorough analysis and comparison of
all alté}nates considered i.e., rejected proposed alternates will be discussed
as well as the alternate system which is deemed most desirable. The report
will be both quantitative and qualitative in measuring one proposedgigternative
against the other and in demonstrating the amount of improvement =ach
alternative could achieve over the present system. The use of aperture
cards, microfiche, closed circuit TV, and other known methods of storing,
retrieving, and disseminating data should ve considered in developing the
alternative systems. A detailed system plan based on the selected alternate
should be prepaired and should include system and equipment parameters,
implementation time, impact on operational and using components of the
5 »
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Center, personnel and personnel training requirements, and the estimated
costs of the proposal system for develcopment, installation and operation.

2.2.4. Phase III, Equipment Development, Acquisition and Installation.

Utilizing the specifications generated under Phase IT, it is the iatent of
the Government to solieit proposals for a modern materialghandling system.

oui

Proposals will include equlpment modlflcatlon development, 1nstallé%15§‘f§%§s
tie—regwired- training cf pe%ESEEEIX” ?T?ﬁiggfé?ﬁe reiterated that Phase III
i1s discussed for information and guidance only and is not to be included in
the proposal.

2.2.5. The NPIC is funding separate studies in other major
program efforts, including human factors, unconventional imagery, digital
information handling, and image analysis. The successful contractor for the

study outlined herein will be expected to perform in association with the

other program efforts so as to avoid duplication -7?G\j 0 Lz' e

mt%l ’N . f’:U-:-i.G
QUIREMENTS i :

3.1. Phase I, Bbjeesimes. Two major reports stemming from the Investigation

and Analysis Phase/me””c A B~ PO T B T e et et G 2 aTE 1O be delivered.

The first report is to cover the contractors analysis of NPIC processes and

‘ regocre—sds For will nef he heusllil
SETd i the information utilized by NPIC which Lepe&-e%ee&@—%e—nenn
4 C—/mvm N

‘ . St
! +e&“ digital héﬁg;ing The second report is to present #ie conceptual deisgng G’

atlon chlp“bbncept”‘whlle—thewoverailwreport

; jgggoaerabfonaLwlmagery«anterpr

is to—cower-the—eontraetors analys's of the use of chips for: }igﬁ'image

e reference, andmeedaweettatearal

/ L 1/

——:p Ty _, 1...;,(:,,,7 r .
~data. 1 e _conceptual design —image—trterpretET IO CITi D~
-t

pe
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Declas

burp
@

%<§ following factors must be examined in depth 35 that judgment can be made -
as to the amount of improvement the implementation'of the proposed concept
—i%’achievgif
(a) Determine how, when, and under what circumgtances £BEm chips (of
¢:E; typgg) could be Zgzgieffective Tlutilized fimrstewi—er»roll film)lzrgPAo7tZ S

&éL7uaz?o. . > A
(b) Examiné the problems of chip standardization £rom-the aspects of -

/222%>/Zn;t4qv5 3 - 67?"?_é7 el . ‘ N
both the chip-ma¥Xin rocess—n@rrn-’Véféﬁs“cutﬂj“andm@h&phuseﬁL;nxeypréfE%ion,

__refereneep-mrdTTTTIIETEL ) -

(c) Determine the cost effectiveness of different chipping techniques,
such as scissors or die cutting from a roll of film, or selective printing
through reproduction techniques. Total reproduction costs from the point of

the supplied negative to the delivered chip (cut or printed) must be included.

{

To be included in the analysis is the problem of handling, controlling, and

disposing of cut up or partial rolls of film.

s

(d) Examine the problems and techniques for incorporating human readable
and/or machine readable codes on the chips. This effort should include an
examination and discussion of the problems of obtaining chips by both the

cutting and printing processes.

(e) Examine the pwblems and techniques of maintaining security
£
control and accountability for all typei\and methods of ekSpmymimiimnx

production.

»
(f) Examine the problems and techniques for incorporating collateral
g

g MM,’,

textual information on a chip intended for reference or interpretation

Sesz ¢ M‘?’ ﬁ_ éjéé- «%—" MJ% /!M}/!rzww* /&_,%

173 7 S &Mﬁm%’n‘
Zn error analysis ég;mensu;ai&eé:gérfcrméa-cmﬂfﬁﬂﬁzr;ggmmi /n¢¢z,"3
7 "‘

conpessedmymdbenansliration performed o e =PIt raphy Factor

to be included shall include but not be limited to: 'z;‘nk\L*;

g |
L 7 |
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The reference syst m used to relate the geometry of the chip

and the full format to the 1magery collection system.

h %ﬁ i rvrtn Lo ‘ ) Tlor g
(3) The accuracy ~comparator, Egégéz;:e.g\sieree¥m6ﬁ6-

| > 4 . aé‘ VR AL, ﬂ
\ ;7 least cound optical quality); and“%hé“type“Of“lﬁlelduai"d01ng~%hewpheto,
v

polnddeg . -\

/S
(h) Prepare an analysis of th?éheoretical quality that can be obtained

N

in a step—anderepeat chip printer kwith a limited format area) as compared
| m}f\ with the quality that can be achieved in continuous roll printers such as the
K\ 55 Eastman Kodak NIAGARA printer, Factors to be taken into consideration shall
Q?/ include but not be limited to:

| (1) Modulation Transfer Function

(2) Resolution

(3) Geometric distortion

(L) Dimensional stability of copy material

(5) Base stability (flatness)

(6) Color control manipulation .

(7) Flexibility

(8) Image enhancement

(i) 1Investigate the storage and retrieval aspects to determine the

gt ® el

most efficient, timely, and cost effective techniques for making {fha-chips 4$é;ék§

available fo—the—image~analyst on an on-call basis. FReebersto—TE Toloh 1T To=—

consideration—shrati-nedtud e bulmh ot whe wliaise dudo :

_414~w6hé§-hof&ersp

(2) _ Chip—protestidn
>
(3) Decentralizedfunits of organlzat;oﬁyllles or individual (shoe box)
files. /

(L) Centralized files and distribution technigques.

(5) Maekine—readgble ECC88510a data.

e 8
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. : (6) Lffeets—ofsizes—how-targe-a-chip-can-be_efficiently—stored—and-

-retpievedT" / ‘ ,
e p 6 A
(7) Updating and purging techniques v ‘
%
(8) Display techniques \

4;><f (j) Prepare a test and evaluation plan for the 4" X 57 chip printer and
R

PIHEER-PTOCESSOr *NOW “UNAET~EVEIopment byt He~ NPTy

- g .
3.2. Evaluation Criteria. In developing the conceptual desigﬁg the

foliowing criteria will be utilized for evaluation purpqses{'ﬁin,gxggea%ing
~he—coneepbued~designy. current procedures should aléo be evaluaﬁed,*utilizing

~the-epPplicable—portioms

6 the following criteria,'so-tﬁat Jjudgment can be
made as to the amount of improvement the implementation of the proposed _
concept is designed to achieve. /mﬁﬁ—tjfe‘e’%ﬁ
M’ y .
3.2.1. Form & Organization of Information.[ A Teasure oftﬁaﬁ\\_;:i:f:j::ET

adequate the form, organization, and content of the agrees with ""‘t\.._;fq

negaéreﬂ?%gfthe pse{ for optimum performance of tééix.functions.

78
3.2.2. System Performance. ‘Time from input into the system of

a request for'ggzﬁégduntil it is made available to the requestor , ~edther.by
AN X L) lonsney o Ll o Too G Lrpinins
gl ; AV e §4§L - R .
S Lo /117ythﬂuﬂq-— dfgu/’oc,awgfj&ﬁrb ;

3.2.3. Reliability. Consistency of expected performance and

ability of system to perform major functions in event of individual component

failure,

3.2.4. Ease of Phase In. An indication of the amount of disruption
of Center activities which will be experienced during implementation of

¥ the systen.

3.2.5. Expendibility. Difficulty (time, manpower, & cost) of
adding to the'system to meet increased demands.
3.2.6. Flexibility. Ability of the system to handle new or

unexpected demands.

9
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3.2.7. Compatibility. A measure of the ability of the system to

functlon harmoniously with the automated and non-automated systems within
- . CHIVE. coins,
and external to the Center. Of specific 1mportance 25 the D.0.D. 70mm X 100mm

systen;snd Microfiche} so0 M‘tmc-mm&/‘g[cm j‘an} efe,

3.2.8. Facility Reguirements. The need for unususl site preparation,

)

utilities, communication circuits, etc.

3.2.9. Personnel Eequirements. The number and types of skills

required for system operation.

3.2.10. Total System Cost. This includes all initial and operational

costs. Initial implementation costs should be separated from predicted

Frne-

3-3. Phase 1T, Otjertiwss, w0 reports are also to be delivered under

annual operating costs.

the System Equipment Definition Phase (Paragraph 2.2.3). The first report,
covering item (a) below, will include the comparison of alternates mentioned
LN
in Paragraph 2.2.3 and will utilize the same criteria (Paragraphft???i.) /
for comparison, specified for the comparison of concepts in Phase I. The ;
second report covering item (b) amd—{r) below, will be such that it is
sultable for use as a basis & of a Request for Proposal directed toward
Phase IIT (Paragraph 2.2. h) without exten31ve rewrite or modification. vz:'“éza”vdg
(a)’ Development and evaluatlon of alternate methods for accomplishing
the functions of the system defined by the conceptual design resulting from
Phase I. Alternate methods for accomplishing the major sybsystem tasks will
be evaluated and reported upon, as well as alternates for accomplishing the
/s
overall system functions. ‘ ~52%ZE€L§
(b) Establishment of a detailed system configuration including overall \
operation, description and deualled specifications of system components and
component interfaces. Detailed specification§g£ould be divided into logical

subsets to permit use of multiple contractors for Phase III.

10
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(¢) Preparation of a detailed implementation plan (PERT) for the
'system. Budgetary costs:and schedules for Procurement and installation
of equipment, facilities preparation, systen testing, and personnel training
should be included.
4. GENERAL.
L1, Proposals. The proposals should be comprehensive, well-organized,
explicit,clear, concise, and limited in content 4o that information required
| ~to qualify the prospective bidder, and demonstrate ability to perform
satisfactorily within the scope of this document. The format of the proposal
should be arranged to separate it into three detached parts: (1) technieal
description, (2) funding, and (3) personnel qualification and compény
capability. Cost proposals should be pre§ﬁ9med in such a manner that the
cost of Phase I can be readily separated from the cost of Phase TI.
h.l.l; While it is the wish of the G®vernment to accomplish
the aims of this program as expeditiously as possible, sufficient time
should be allotted for a thorough accomplishment of the aims set forth
(ﬂzw- .f*‘fwfr)
herein. Tentatively, it is envisioned that the programAbe completed
within one year from the time that an adequate number of contract
Dersonnel have been cleared. Adequate time (approximately four weeks)
shall be allowed for Government review and checking following the issuance
of each report (both interim and finzl) required under this program, since
in each -case the content of the reports will form the basis for subsequent
work. |
L,1.1.1. As a result of Government review a limited amount of
revision and rewfite may be required. Proposals submitted hereunder

should include provisions for this contingency.

11
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L. . .3, Program Interface. Although the work to be rerformed under the

(’ldd dis #ul )
terms of this document is confined to the development of a material handling
. - A

system, interfaces will exist between this program and other studies under-

way within NPIC. It is anticipated that liaison between the contractor

selected for thisprogram and the contractors conducting related internal
/

studies will be such that this program will result in a compatible and

integrated system.

L.k, Administration. The Covernment will retain overall controll of

this program. Written approval from the contracting officer must be obtained
before any changes in objectives, costs, or priorities are effected or

A
before any subcontractor or consultant is employed.

L.5. Contractor Responsibility. The contractor is expected to provide

competent and cooperative administrative service. He will be vested with

.certain authority to control the direction and degree of téchnicél effort

within the bounds of the estimated costs. As a part of his overall responsibility,
the contractor will be responsible for the work performed by all of his sub-
contractors and consultants. The fact that the Government has granted approval

of the use of a specific subcontractor or consultant (See Paragraph L4.4)

in no way relieves the contractor from this responsibility.

4.6, Tecnnical Representatives. The contracting officer will designate

a technical representative to authorize specific development efforts of the
contractor. Such authorizetion shall be given in writing in its original
form or in confirmation of an oral authorization. The contractor will accept
A (/i:rc (.‘7"/‘4: a4
no cother authorizationﬂexcept that of the technical representative or contracting
officer.
h.7. Reports. Regular reports will be reguired throughout the life of

the contract. All reports will meet the basic requirements of specification

DB-1001, dated 31 August 1966, GENERAL REQUIREMENTS FOR CONTRACTUAT, DOCUMENTATION,

12
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« - TYattached hereto.

h,7.1. Monthly Progress Reports covering each specified phase or
subphase of this program will ® submitted.

4.7.2. Final Reports will be submitted as indicated and will

contain the information described under each Phase of this program,

L.7.3. Detailed Specifications. Submitted under Phase IT will

abhform to Documentation xkmdswk standards agreed to by the Technieal
representative and the contractor.

4.8, Computer Interface. Inasmuch as NPIC operates a central computer

system providing remote on-line services, it is mandatory that any operation
concept presented under the proposed plan be compatible with the existing

and planned computers.

4.9. Personnel Availability. Where possible, te contractor must make

maximum use of Government expertise, particularly in the field of inter-
pretation, and mensuration. To perform required experiments, the contractor
may extablish, supervise, and evaluate tests, utilizing Government personnel

to derive the necessary informationto bring this project to fruition.
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